We designed an optimized antimuon beamline with the simulation using G4beamline and TRANSPORT software packages for Heavy Ion Accelerator Project in South Korea. This research suggests the optimized muon beamline can transport 2.4 × 10 8 antimuons per second to a circle with a radius of 3 cm. In terms of muon rate, this is competitive with world leading muon beam facilities.
I. INTRODUCTION
The Heavy Ion Accelerator Project's RAON affiliated to the Institute for Basic Science(IBS) is a Korean heavy ion accelerator that will be constructed in Daejeon in 2017
[1]. The name RAON is a pure Korean term that means "Pleasant". It basically aims to examine the origin of the strong force by studying the interactions between the nuclei that construct rare isotope and is expected to train a lot of domestic experts of accelerator [2] .
As a branch of the RAON accelerator, we propose a construction of the first muon beamline in Korea. The muon beam is very difficult to handle because they start life as a hot gas [3] , but the scientists can perform the various research with the muon beam. Paul Scherrer Institute (PSI) [4] and Japan Proton Accelerator Research Complex (J-PARC) [5] overcame this problem and run their own muon beamlines, but Korea does not have one yet. If Korea has the muon beamline, it will enhance the level of basic science of Korea remarkably and raise the global competitiveness in science area. In order to perform this study, we used special software packages, G4beamline [6]: the particle tracking simulation program based on Geant4 [7] and Transport [8]: the calculation program that gives the appropriate values to be applied to the magnet elements in the beamline to simulate particle production and decays, and their transport through beamline optics.
II. SIMULATION
The simulations were conducted with the G4beamline Monte Carlo package. For applications of muon beamline in low energy physics, G4eamline recommends to use the QGSP BERT physics list which uses the quark gluon string model and Geant4 Bertini cascade [9] . Each run consisted of 10 7 proton events on the fixed target and the events were generated by pseudo random number generator with time. 
A. π + Collecting Section
We consulted J-PARC and placed 20 mm graphite target [10] , and from the view point of the beam sharing with the surface muon study group, we decided to rotate the target
45
• with respect to theẑ direction [11] . The nuclear reactions between the 600 MeV kinetic to have smaller radius of helical motion, so that they can avoid the collision with the solenoid body. However, it does not increase drastically after 5 T, so we determined to apply this field to the solenoid, similar to µE1 beamline at PSI [4] . The antimuons exiting the first sector dipole have a wide range of transverse momenta since not all the antimuons bend along the design orbit. Also, the antimuons still contain much contamination as shown in FIG. 8-(b) . Hence, we applied the focusing and momentum selection once more by using the third quadrupole set and second sector dipole successively. used the collimator whose inner radius 2 cm, the antimuons exist on the circle whose radius is about 3 cm by the effect of the transverse momenta. IV. ACKNOWLEDGEMENTS
